Shashi Priya, DegpshikaSharma
Page No. 63 - 68

SHODH SAMAGAM 29
[N
9

9,

L/

'\ M
;
@

-
[

s,

ISSN : 2581-6918 (Online), 2582-1792 (PRINT)

— S

| mpact of Climatechangeon Agricultural Production and I mpact of
Climate Changein M eerut Division

Shashi Priya, Research Scholar, Degpshika Sharma, Ph.D., Department of Geography
R. G. PG College, Meerut, Uttar Pradesh, INDIA

ABSTRACT

ORIGINAL ARTICLE Weather-related events have a significant
impact on agricultural production, hence any
changeintheclimatewill havea significant impact
on crop output and productivity. The Meerut
Division in Uttar Pradesh may seea 1.0to 1.1%
per hadeclineinagricultural productivity by 2020,
according to research using NYD analysis to
estimatecropyield ona seasonal basis. Inasimilar
vein, in Western Uttar Pradesh, the lowest
temperature may cause a 1.5-1.9% per hac.

Authors reduction in the production of Kharif Crops. The
Shashi Priya south-west monsoonal rainfall wasfound to bethe
Deepshika Sharma, Ph.D. main el ement influencing how much Kharif Crops

will yield, according to the predicted rainfall
forecast. Compared to other states that produce
wheat, Uttar Pradesh has a greater impact on
wheat production in terms of maximum
temperature. By the end of 2080, an increase in
the maximum temperature is expected to cause a
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Rec‘?"’ed & : 2111212023 5% to 6% percent loss in wheat output in Uttar
Revised on - 2 Pradesh, compared to a 1.5- to 2.0-percent decline
N
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Originality Assessment Asignificant danger to the nation’s conservation
overa simiorty: 3% effortsisusualy cited asdimatechange. Recent studies
' demonstratethat it isfeasibletoidentify theimpacts
Sl i gt 1481 o of achanging climate on biological systems. The Earth’s
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climate has already warmed by 0.5° C during the
previouscentury. Around theworld, thereisevidence
of recent climatic changeat every level of ecologica
organization, popul ation structure, and ecosystem
function.
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Thesgnificanceof dimate changeasan ongoing danger to specieshighlightsthe necessity of consarvetion
andreintroductioninitiatives. Mgor climatic factorsinfluencing thenutritiona strategy of animalsthroughthe
amount of crop and pasture production include temperature, humidity, air movement, sun radiation, and
rainfall. Natural calamities brought on by achanging climate, such asdrought, cyclones, andirregular and
unequal rainfall, have become a significant obstacle to increasing India’s agricultural output in the last ten
years. AccordingtothelPCC (IPCC, 2001), theaveragedaily rainfall during the summer monsooninIndia
might declineby 0.5 mm. The IPCC has collated the scope of anticipated future changesin temperature,
precipitation, and carbon dioxidefor several regionsof theworld, including India(Watson et al.., 2016). By
2020, CO2 levels may rise from their present level of around 397 ppm to between 413 and 421 ppm,
according to this. By 2070, it’s probable that this will rise even more to 605-755 ppm. The expected amount
of changeinrainfal and temperaturefor India(Table 1) issubject to significant uncertainty. In comparisonto
Rabi, the Kharif season’s temperature increase is predicted to be smaller. However, the rainfall during Ramadan
displays greater ambiguity. There may be a10% risein rainfall during the Kharif season. By 2030, itis
anticipated that the research area’s annual mean warming will have increased by 1.4 to 1.8° C, and by 2050,
itwill haveincreased by 2.23t02.87° C. AccordingtoAggarwa et a. (2021), rainfal patternsfor the Kharif
and Rabi seasons are expected to changelittle.

Table 1: Expected changesin weather parametersin Uttar Pradesh (Meerut Division) by 2010 and 2080
A.D. duetoglobal warming

Parameter Rabi Kharif
2010-2020 2070-80 | 2010-2020 | 2070-80
Temperatureincrease (°C) 0.4t00.8 0.1t005 0.1t005 |0.5t02.23
397t0424 | 605t0785 | 397to424 | 605 to 785
Rainfall change in south west monsoon region (%) 0 -11to+11 0 -11to+11

(Source : Comparative Data form Watson et al., 2016)

Data and M ethodology
Sampling Design

Weather datafrom various stationsin India (Western Uttar Pradesh) for the past 30 years (1986-
2015) including maximum temperature, minimum temperature, rel ative humidity, wind direction, total
evaporation, and bright sunshine hourswere gathered from IndiaMeteorol ogical Department. The Departments
of Revenue, Statistics, and Directorate of Agriculture of therespective Statewere a so contacted for information
onthearea, production, and productivity dataof the primary cropsgrown intheselected district aswell asthe
other meteorological factorslisted above.

Model Used
HadCM 3 model (HadCM 3 standsfor the Hadley Centre Coupled Model version 3).

Tools of Data Collection

It wasdeveloped in 1999 and wasthefirst unified model climate configuration not to require flux
adjusments, artificid adjustmentsapplied to climatemodd smulationsto prevent themdrifting into unregistic
climate ates.) was used to predict the Normalized Yield Difference (NY D) anaysis of thefuture cropyield
scenario onaseasona basis. Variability in rainfall anountswasexamined using astatistical model withfive
parameter averages, including air temperature (°C), relative humidity (%), wind direction (degree), total
evaporation (mm), and bright sun shineduration (hrs).
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Analysisand Interpretations
Climate Change Impact on Agriculturein\Western Uttar Pradesh
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Figs. (1-3). Prediction of Normalized Yield difference (NY D) in Western Uttar Pradesh of rice crop.
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Figs. (4-6). Prediction of Normalized Yield difference (NY D) in Western Uttar Pradesh of Wheat
crop.
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IntheFig. 1to Fig. 6, X-axisrepresentsdifferent seasons (A1F, A24, etc.) and Y-axis, thevaluein %.
A1F standsfor annual average of theentireyear.

AZ2astandsfor Premonsoon season of particular year.

A2b standsfor monsoon season of particul ar year.

A2c standsfor post monsoon season of particular year.

B2astandsfor winter season of particular year.

B2b standsfor summer season of particular year.

Climate Changelmpact onAgricultureinWestern Uttar Pradesh
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Figs. (7-9). Future prediction of Tmax./ Tmin. and rainfal for Western U.P
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Figs. (10-12). Trend scenario of weather in Western Uttar Pradesh and Meerut Division.
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Results and Discussion
Cropsand Weather

It hasbeen found that using NY D analysisto estimate crop output on aseasonal basis, increasesin
maximum temperaturemay resultinadropinriceyieldin Wester Uttar Pradesh of 1.0to 1.1% per hectareby
2020 (Fig.1). InWestern Uttar Pradesh, aminimal temperaturefluctuation may reduce the production of rice
by 1.5t01.9% per hectare (Fig. 2). Accordingto arainfal projection for thefuture, the south-west monsoon
will continueto play asignificant rolein regulating rice production (Fig. 3). In contrast to Western Uttar
Pradesh hasamore substantia impact on whesat productivity intermsof maximum temperature.

By the end of 2080, increases in the maximum temperature alone are anticipated to cause a 5-6%
decline in wheat output in Meerut Division, compared to a 1.5-2% decrease in Western Uttar Pradesh (Fig.
4). Aggarwal and Sinha, 1993, also cameto the sameconclusions. Inasimilar vein, hasagreater impact of
lowest temperature on predicted yield than doesWestern Uttar Pradesh (1-2%) (Fig. 5). Rainfall in the Rabi
season intheWestern U.P. inthefutureis not expected to have asubstantial impact on wheat crop output
(Fig. 6). Ingeneradl, it isestimated that the rate of growth of the maximum temperaturein Western Uttar
Pradeshwill belarger during the years2050to 2080 (2-4° C) than it woul d be during the years 2020 to 2050
(1-2° C) (Fig. 10). According to Fig. 11, Uttar Pradesh would get lessrainfall in the decade 2020 than the
Western U.P,, but thetendency will changein the decades 2050 to 2080.

Similar forecastswere a so produced for variationsin minimum temperatures, athough with larger
magnitudesin Western Uttar Pradesh, ranging between 3-5° Cinlater thiscentury as opposed to early (2-3°
C) (Fig. 12). In contrast to the usual tendency, it is predicted that December and January would be hotter in
Western Uttar Pradesh than November (Figs. 7, 8). The projected rainfall acrossWestern Uttar Pradesh
from 2020 to 2080 showsthat rainfall would rise throughout the south-west monsoon season, but August
might seeaseverereductionin precipitationinal of thescenarios(Fig. 9). Inasimilar vein, temperaturesin
August might belower than average (both maximum and minimuminall monthsof theyear).

Western Uttar Pradesh saw two estimated rainfall maximaduring the Kharif season, with the primary
peak occurring in July and the secondary high occurring in September. It was a so predicted that August will
experienceanintermittent drought dueto asharp declineinrainfall. The secondary pesk of rainfal in September
ispredicted to result in aconsiderablereductionin theterminal drought aswell. In Uttar Pradesh specially
Meerut division, it was predicted that the primary peak of rainfall would occur in Junerather than July or
August, whilethe secondary peak would occur in October. M aximum and minimum temperaturetrendsin
Western Uttar Pradesh indicate an upward tendency. However thel owest temperaturetrendin Meerut division
wasonly projected to dightly risefrom 2080 to 2085.

Western Uttar Pradesh experienced terminal drought 70% of the time (1970-2003), although current
trendsin drought indicate that early and intermittent droughts are occurring more frequently. Asopposed to
early stagedrought, which is23%, terminal drought might reducericeoutput in\Western Uttar Pradesh by a
factor of 44% (Kumar et al ., 2006).

Climate, Ciological, and Physical Production Potential and Limitations

Thetwomaincered cropsgrown in Uttar Pradesh arewheat and rice. Whilericewasgrown on 59.25
lakh hectaresin 2006 with atotal production of 150.6 1akh metrictonnesat an average productivity level of
2.3 tonnes per hectare, the state produced 235.7 lakh metric tonnes of wheat from an areaof 91.85 lakh
hectare during the 2005-06 growing season. (Agricultural Production in Uttar Pradesh, 2005-2006. Due to
thefollowing limitations, thereisasgnificant differenceinthe production levelsof wheat and ricein Western
Uttar Pradesh:

1. Morethan90% of theoveral rice-growing areaisrainfed. Thefrequency of floodsinWestern Uttar
Pradesh aregrowing significantly, which hasasignificant impact on crop yield, asaresult of irregular
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ranfal and unequal digtribution. Therefore, dueto complicated ecol ogical conditionscharacterized by
periodicfloodsand droughts, ricecultivationin Meerut Divisonisparticularly fragileand risky (Aggarwa
and Mdll, 2002).

2. Abioticstressisoneof themain factorslimiting the productivity of whest crops. Onefactor identified
asaproductivity restriction for wheet cropsishigh temperature during thereproductive period (Fangmeier
etal. 1999).
3. InMeerut Division, thereisayield gap between what can beproduced and farmlevel yields. Thisgap
canvary from 10to 60% in rainfed and flood-prone areas.
CONCLUSION

Agriculture productivity hasbeen sgnificantly impacted by variationsin monsoonrainfall amounts. By

the end of 2080, theyield of rice might rise by 25% per hectarewhen rainfall istaken into consideration,
according to futureyidd projection scenarios created using the HadDCM 3 model of Meerut Divisionand the
NormdizedYield Deviaion (NY D) segregation modd. InWestern Uttar Pradesh, variationsin the maximum
temperature arethought to have asignificant effect when it comesto wheat output.
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